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DETAILED ACTION 

EXAMINER'S AMENDMENT 

An examiner's amendment to the record appears below. Should the changes and/or 
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the 
payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview with 
Mr. Kurt T. Mulville on September 19, 2005. 

The application has been amended as follows: 

Claims 44-100 have been cancelled. 

The following claims have been added: 

101 . An apparatus for delivering ions to a vacuum chamber comprising: 

an enclosing ionization chamber including an ionization region and a vacuum interface at 
a vacuimi interface voltage, wherein the vacuum interface allows the ionization chamber to 
communicate with the vacuum chamber; 

first, second, and third electric field regions in the ionization chamber for transporting the 
ions through first, second, and third electric field regions and into the vacuum chamber; 

an electrospray assembly at approximately ground potential having a dispensing end 
disposed within the ionization chamber; 
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a first electrode disposed sufficiently close to the dispensing end at a first electrode 
voltage of sufficiently high magnitude to form ions in the ionization region and to attract the ions 
from the ionization region; 

a second electrode disposed in the ionization chamber at a second electrode voltage that 
repels the ion to a greater degree than the first electrode voltage; and 

means for generating a gaseous stream in a gas flow path extending from the first 
electrode to the second electrode, wherein the gaseous stream provides the ion with sufficient 
velocity to overcome repulsion by the second electrode, 

wherein the vacuum interface voltage is more attractive to the ion than the second 
electrode voltage. 

102. The apparatus of claim 101, wherein the first electrode includes a first electrode 
aperture and the gas flow path extends from the first electrode aperture to the second 
electrode. 

103. The apparatus of claim 101, wherein the second electrode includes a second 
electrode aperture and the gas flow path extends fi-om the first electrode to the second electrode 
aperture. 

104. The apparatus of claim 101, wherein the first and second electrodes each 
comprise a flat surface substantially parallel to each other. 

105. The apparatus of claim 104, wherein the gas flow path is substantially orthogonal 
to the flat surfaces of the first and second electrodes. 
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106. The apparatus of claim 101, wherein the vacuum interface communicates with the 
vacuum chamber in a direction that intersects with the gas flow path. 

107. The apparatus of claim 106, wherein the direction is substantially orthogonal to 
the gas flow path. 

108. The apparatus of claim 101, wherein the first electrode, the second electrode, or 
both comprise a mesh portion. 

109. The apparatus of claim 101, wherein the vacuum interface comprises an aperture 
in a plate. 

110. The apparatus of claim 101, wherein the vacuum interface comprises a conduit 
having an axial bore. 

111. The apparatus of claim 1 10, wherein the conduit is metallic. 

112. The apparatus of claim 1 10, wherein the conduit is substantially electrically 
insulating. 

113. The apparatus of claim 1 10, wherein the axial bore is a capillary or an orifice. 

1 14. The apparatus of claim 101, wherein the means for generating a gaseous stream 
represents a component of the electrospray assembly. 

115. The apparatus of claim 101, wherein the first and second electrode voltages have 
opposite polarity. 

116. The apparatus of claim 101, wherein the first electrode voltage is positive. 

117. The apparatus of claim 101, wherein the first electrode voltage is negative. 



Application/Control Number: 09/579,276 Page 5 

Art Unit: 2883 

118. The apparatus of claim 101, wherein the interface voltage is approximately at 

ground. 

119. The apparatus of claim 101 , wherein the ionization chamber is electrically 
connected to the electrospray assembly. 

120. The apparatus of claim 101, wherein the ionization chamber is at approximately 
atmospheric pressure. 

121. The apparatus of claim 101, further comprising a scupper electrically attached to a 
downstream surface of the second electrode. 

122. The apparatus of claim 121, wherein the scupper is at least partially constructed of 

mesh. 

123. A method for delivering ions to a vacuum chamber comprising: 

(a) providing: 

(i) an enclosed ionization chamber including an ionization region; 

(ii) first, second, and third electric field regions in the ionization chamber for 
transporting the ions through first, second, and third electric field regions and into the vacuum 
chamber; 

(iii) an electrospray assembly having a dispensing end at approximately ground 
potential disposed within the ionization chamber; and 

(iv) a vacuum interface that provides communication between the ionization 
chamber and the vacuum chamber; 

(b) injecting a sample fi-om the electrospray assembly into the ionization region; 

(c) charging a first electrode v^thin the ionization chamber to a sufficiently high ion- 



Application/Control Number: 09/579,276 Page 6 

Art Unit: 2883 

attractive voltage to produce a sample ion in the ionization region; 

(d) producing gas flow in a path extending from the first electrode to a second 
electrode having a second electrode voltage to transport the ion away from the first electrode 
and past a second electrode, wherein the second voltage is more repulsive to the ion than the 
first electrode voltage; and 

(e) maintaining the vacuiim interface at an interface voltage that is more attractive to 

the ion than the second electrode voltage such that the sample ion travels to the vacuum interface 
and into the vacuum chamber. 

124. The method of claim 123, wherein the first electrode includes a first electrode 
aperture and the gas flow path extends from the first electrode aperture to the second 
electrode. 

125. The method of claim 123, wherein the second electrode includes a second 
electrode aperture and the gas flow path extends from the first electrode to the second electrode 
aperture. 

126. The method of claim 123, wherein the first and second electrodes each comprise a 
flat surface wherein the surfaces are substantially parallel to each other. 

127. The method of claim 126, wherein the gas flow path is substantially orthogonal to 
the flat surfaces of the first and second electrodes. 

128. The method of claim 123, wherein the vacuum interface communicates with the 
vacuum chamber in a direction that intersects with the gas flow path. 

129. The method of claim 128, wherein the direction is substantially orthogonal to the 
gas flow path. 
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130. The method of claim 123, wherein the first electrode, the second electrode, or 
both comprise a mesh portion. 

131. The method of claim 1 23, wherein the vacuum interface comprises an aperture in 

a plate. 

132. The method of claim 123, wherein the vacuum interface comprises a conduit 
having an axial bore. 

133. The method of claim 132, wherein the conduit is metallic. 

134. The method of claim 132, wherein the conduit is substantially electrically 
insulating. 

135. The method of claim 132, wherein the axial bore is a capillary or an orifice. 

136. The method of claim 123, wherein the gas flow is produced by a component of 
the electrospray assembly. 

137. The method of claim 123, wherein the first and second electrode voltages have 
opposite polarity. 

138. The method of claim 123, wherein the first electrode voltage is positive. 

139. The method of claim 123, wherein the first electrode voltage is negative. 

140. The method of claim 123, wherein the interface voltage is approximately at 

ground. 

141 . The method of claim 123, wherein the ionization chamber is electrically 
connected to the electrospray assembly. 

142. The method of claim 123, wherein the ionization chamber is at approximately 
atmospheric pressure. 
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143. The method of claim 123, further comprising providing a scupper electrically 
attached to a downstream surface of the second electrode. 

144. A method for delivering ions to a vacuum chamber comprising: 

(a) providing first, second, and third electric field regions in an ionization chamber, 
wherein each region has a direction; 

(b) producing ions from a sample dispensed by an electrospray assembly at 
approximately ground potential into the ionization chamber; and 

(c) transporting the ions in order through the first, second, and third electric field 
regions and into the vacuum chamber such that the ions travel in a direction that forms: 

(i) a first angle with respect to the first electric field direction when the ions are 
in the first electric field region; 

(ii) a second angle with respect to the second electric field direction when the 
ions are in the second electric field region; and 

(iii) a third angle with respect to the third electric field direction when the ions 
are in the third electric field region, 

wherein the first and third angles are each no greater than 90 degrees and the second angle is 
greater than 90 degrees. 

Allowable Subject Matter 
Claims 1 0 1 - 1 44 are allowed. 

The following is an examiner's statement of reasons for allowance: regarding 
independent claims 101, 123, and 144, the prior art fails to teach or fairly suggest the following 
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in italics, in addition to the accompanying features of the claims an apparatus and method for 
delivering ions to a vacuum chamber comprising an ionization chamber having first, second, and 
third electric fields regions being provided in an ionization chamber and transporting the ions 
through the first, second, and third electric field regions and into a vacuum chamber. Claims 
102-122 and 124-143 are allov^able by virtue of their dependency. 

Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 
fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance." 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mary A. El-Shammaa whose telephone number is 571.272.2469. 
The examiner can normally be reached on M-F (8:30am-5:00pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Frank G. Font can be reached on 571.272.2415. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for impublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




September 20, 2005 

Frank G. Fort 
Supenfiscry Patert Examiner, 
Technology Center 2800 



